Effects of tobacco smoke constituents on MPTP-induced toxicity and monoamine oxidase activity in the mouse brain.
Exposure to cigarette smoke has been found to attenuate the reduction in striatal dopamine levels caused by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in mice and to inhibit monoamine oxidase (MAO) activity in brain tissue. To confirm whether specific smoke constituents which have been reported to protect against MPTP toxicity were responsible for these effects, mice were treated chronically with nicotine, 4-phenylpyridine and hydrazine. Although all three compounds prevented the decrease in dopamine metabolite levels induced by MPTP, there was no significant effect on dopamine levels. None of the three compounds inhibited MAO activity in cerebral tissue following treatment in vivo. However, an extract of tobacco smoke particulate matter caused a marked inhibition of MAO A and MAO B activity when added in vitro. The results suggest that one or more unidentified substances in tobacco smoke are capable of inhibiting brain MAO and perhaps altering the formation of the active metabolite of MPTP.